Objective: To study the impact of obesity and smoking on psoriasis.
UPI. Thus, obesity appears to be the consequence of psoriasis and not a risk factor for onset of disease. We did not observe an increased risk for psoriatic arthritis in patients with obesity; furthermore, obesity did not positively or negatively affect the response or the adverse effects of topical corticosteroids, light-based treatments, and systemic medications. The prevalence of smoking in the UPI population was higher than in the general Utah population (37% vs 13%; PϽ.001)andhigherthaninthenonpsoriaticpopulation(37% vs 25%; PϽ.001). We found a higher prevalence of smokers in the obese population within the UPI than in the obese populationwithintheUtahpopulation(25%vs9%;PϽ.001).
Conclusions:
Patients with psoriasis attending the University of Utah Dermatology Clinics were more likely to be obese and to smoke compared with nonpsoriatic patients and more likely to be obese compared with other large cohorts with psoriasis. Smoking appears to have a role in the onset of psoriasis, but obesity does not. The high prevalence of obesity and smoking in a psoriasis cohort has not been previously noted; if confirmed, it supports the prediction that a significant portion of patients with psoriasis will have the comorbid conditions and public health issues of those with obesity and smoke.
Arch Dermatol. 2005; 141:1527 -1534 O BESITY AND SMOKING have emerged as factors that appear to have an impact on many aspects of psoriasis, from natural history and management to possible public health issues. To study this further, we used information being gathered by the Utah Psoriasis Initiative (UPI). The UPI is a prospective study to characterize phenotypic features of patients with psoriasis (hereafter referred to as psoriasis patients) and their family members. The hypothesis underlying the UPI is that genotype predicts phenotype in psoriasis and that stratifying for phenotype will provide more informative genotyping. Patients enrolled in the study provide history on their psoriasis and response to therapy and undergo an examination by a research fellow, who is a physician trained by two of us (K.P.C. and G.G.K). This report focuses on the clinical features of those UPI subjects who are obese and/or smoke.
During the past decade, obesity has become epidemic within the United States. [1] [2] [3] [4] [5] [6] [7] The prevalence of obesity has increased steadily during the past 2 decades. Obesity is a hazard that contributes to distinct diseases such as hypertension, type 2 diabetes mellitus, and obstructive sleep apnea. Abnormal eating behavior and a sedentary lifestyle have contributed to the epidemic of obesity on a global scale. [8] [9] [10] [11] [12] [13] [14] [15] In the Utah population, the prevalence of obesity among adults has increased dur-ing the past decade. 1, 4, 6, 7 Although Utah has not been protected against the national epidemic of obesity, the prevalence rates of obesity are among the lowest in the nation. 1 From a study on Utah health, behavior, and risk, the percentage of students in grades 9 through 12 who were overweight was 6.2% compared with a 10.5% national average. 16 The mean weight of patients with psoriasis in recent clinical trials was more than 90 kg. 17, 18 This finding plus a review of the literature that revealed that study patients using systemic agents had excess body weight led us to hypothesize that obese patients are more likely to have severe psoriasis. [17] [18] [19] [20] We also hypothesized that obesity increases the pressure on the patient carrying a genotype for psoriasis to develop psoriasis, and thus we would observe that obesity preceded the onset of psoriasis in those enrolling in the UPI. Furthermore, it was hypothesized that obesity would alter treatment choice and response. Obesity may increase the likelihood of adverse effects of systemic agents such as methotrexate and cyclosporine. [21] [22] [23] [24] [25] [26] Although smoking has not been studied in a large cohort of psoriasis patients in the United States, it has been characterized as a comorbidity of psoriasis in Europe. [27] [28] [29] Thus, we analyzed the data of the UPI cohort to gain insight into the role smoking may have in the development and presentation of psoriasis.
METHODS

UTAH PSORIASIS INITIATIVE
The UPI is a prospective collection of phenotypic data of individuals with psoriasis to test the hypothesis that genotype dictates phenotype. In 2002, patients began enrolling in the UPI. Men and women enrolled in the UPI have undergone phenotyping by responses to structured questionnaires and physical examination by 2 trained clinical research fellows J.P. and C.B.H.). All subjects carry an unequivocal diagnosis of psoriasis and all were nonselectively recruited from the population of patients older than 18 years who attend or have attended Department of Dermatology clinics at the University of Utah, Salt Lake City. All have been examined by one or two of us (K.P.C. and G.G.K.). More than 500 patients have been enrolled.
Before physical examination and interview, each subject was asked to sign an informed consent and complete a questionnaire. The questionnaire provided investigators with a detailed account of a variety of phenotypic traits, including but not limited to age at onset, site of initial lesions, diagnosis and/or symptoms of psoriatic arthritis, comorbid medical conditions, social habits (tobacco and alcohol use), distribution of psoriatic lesions, exacerbating and ameliorating conditions, therapeutic history, and global assessment of psoriasis at present and at its worst. The questionnaire also queried the family history (known first-, second-, and third-degree relatives with psoriasis).
Subjects then underwent a physical examination and interview. The interview by the research fellow ( J.P. or C.B.H.) reviewed current and past existence of other forms of psoriasis (guttate, palmar/plantar, inverse, pustular, or erythrodermic) and generated additional information on the patient's response to various treatment modalities. Specifically, the interviewer queried whether treatment led to clearing or partial clearing or had no to minimal effect, which also discerned agents that were no longer effective or no longer tolerable. The patient was guided through a phenotyping exercise of his or her disease in the untreated state using a composite photograph. The photograph depicted a profile of presentation of psoriasis (from thin lesions with minimal scale to very thick lesions with severe scale). Patients were also asked to generate an estimate of body surface area (BSA) covered with psoriasis when the disease was the worst it has ever been, using 1 palm to represent 1% of their BSA. The examiner also assessed the BSA and the presence of nail disease, reviewed the arthritis or arthralgia symptoms, and examined for signs of psoriatic arthritis.
ANTHROPOMETRIC MEASUREMENTS
We determined the body mass index (BMI) of patients in the UPI and in the 1998 patient-member survey from the National Psoriasis Foundation (NPF) on the basis of selfreported height and weight. At enrollment into the UPI, subjects were asked to report their current height (in feet and inches), current weight (in pounds), and their weight (in pounds) at 18 years of age. For analysis, all values were then converted into BMI using the following equations: Clinically accepted guidelines note that a BMI from 25.0 to 29.9 is overweight; a BMI of greater than or equal to 30.0 is obese; and a BMI of greater than or equal to 35.0 is morbidly obese.
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COMPARATIVE/CONTROL POPULATION
Prevalence data on obesity, smoking, and smokers in the obese population within the state of Utah was obtained from Behavioral Risk Factor Surveillance System (BRFSS) Utah Prevalence Data. Further assessment of body weight and BMI came from 2 other sources. The first source was the 1998 NPF patientmembership survey, which was completed by more than 17 000 subjects; in this self-reported survey, height, weight, age at disease onset, family history of psoriasis, presence of inverse psoriasis, and BSA affected at the time of the survey were recorded. The second source was a survey of the prevalence of obesity and smoking in 500 patients older than 18 years who attended our dermatology clinics for reasons other than psoriasis (nonpsoriatic population or cohort).
MEASUREMENT OF BODY IMAGE PERCEPTION
At the time the UPI was initiated, we recorded the subject's selfreported weight and height at 18 years of age and at enrollment. Later, as we determined that many enrolling in the UPI were overweight, we began questioning subjects about their body image at the following time points: 18 years of age, the onset of psoriasis, and enrollment. This information was requested from enrollees in response to a mailed questionnaire for those who enrolled early in the initiative or at enrollment for those who entered later in the study. For this, participants were asked to choose an image that corresponded to the choices represented in the Figure. Stunkard et al 34 originally generated this diagram for use in studies of obesity and eating disorders. The body image diagram has subsequently been validated as a tool to assess body image perception.
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STATISTICAL ANALYSIS
All analyses and statistical comparisons were conducted with Stata (StataCorp LP, College Station, Tex) and SPSS (SPSS Inc, Chicago, Ill) statistical software. We compared the proportion of obese subjects and smokers in the UPI with the proportion
of smokers in the obese population in the other 2 groups, controlling for sex and age, by means of the Mantel-Haenszel 2 test. It was not possible to stratify by sex and age simultaneously in the Utah control population data because these data were not available from the BRFSS prevalence data. The status of the sex and age of individuals in the BRFSS was not known, and thus we reported a stratified analysis rather than a logistic regression model. For stratum-specific comparisons, an ordinary 2 test or, if the data were sparse, a Fisher exact test was used. We adjusted the stratum-specific P values for multiple comparisons using the multiple comparison procedure of Finner. 36 Effects such as the association between obesity and smoking and psoriasis were reported as prevalence odds ratios (ORs) with 95% confidence intervals (CIs).
Testing for associations between 2 categorical variables was performed with an ordinary 2 test or, if data were sparse, Fisher exact test. Testing for differences between groups on continuous variables was performed using an independent-groups t test. We tested for a linear relationship between BMIs at 18 years of age and age at onset using the Pearson correlation coefficient. The self-reported body image scores at 18 years of age, onset of psoriasis, and enrollment were treated as ordered categorical variables. To test for a difference in the ordered categorical body image across these 3 periods, we used the Friedman test, a nonparametric equivalent of a 1-sample repeated-measures analysis of variance.
RESULTS
The subject demographic data are summarized in Table 1 . The mean age at onset of psoriasis in this cohort was in the third decade of life ( Table 1 ). The mean age at enrollment was in the fifth decade of life. Most patients in the UPI had a normal BMI at 18 years of age, but 71% developed an overweight or obese BMI by enrollment. Sex and ethnic similarities and age differences between the UPI and Utah populations are given in Table 1 . At enrollment, the mean age of the UPI cohort was 49.8 years; of the nonpsoriatic cohort, 44.7 years; of the general Utah population, 45.7 years; and of the NPF cohort, 54.6 years. The UPI population had significantly more obesity than the Utah population, when we controlled for sex and age (Mantel-Haenszel 2 test, PϽ.001) ( Table 2) . Results of the 2 analysis showed that subjects in the UPI had increased BMIs compared with the nonpsoriatic population.
In 1998, the NPF asked their members to participate in a membership survey, and 17 388 responded, for a response rate of more than 50%. Self-reported height and weight permitted a comparison of body weight between the UPI and NPF populations (Table 1) . Sex, age, and ethnic differences between the UPI and NPF populations are also given in Table 1 . The mean BMIs were in the overweight category for both the UPI population and NPF survey respondents. Both groups had a median age at onset in the third decade of life. The UPI population had significantly more obese subjects than did the NPF population when we controlled for age at enrollment and sex (Mantel-Haenszel 2 test, PϽ.001) ( Table 2) . Another approach to assess the accuracy of selfreporting was to query about body image perception at 18 years of age, at onset of psoriasis, and at enrollment into the UPI. The mean BMI at 18 years of age was 22.0 (normal weight), and the median body image score at 18 years of age was 3 (normal image of weight). At the onset of psoriasis, the median body image score was 4 (normal image of weight). This differs from the BMI and the body image perception at enrollment, when the mean BMI was 29.0 (overweight) and the median body image score was 5 (overweight). The increased trend in higher body image score across the 3 time points was statistically significant (PϽ.001). Furthermore, there was no linear association between the BMIs at 18 years of age and at the age at onset of psoriasis (r = −0.07; P = .09). The results of the selfreported weight and the body image at each of the time points are harmonious and indicate that overweight and obesity came after the onset of psoriasis. Because of the strong heritability of psoriasis in the UPI cohort and because those with the earliest age at onset had the strongest family history, we determined that obesity in early life was not linked to a family history of psoriasis (OR, 0.78 [95% CI, 0.30-2.00]; P=.60). These features suggest that obesity is a consequence of psoriasis, not vice versa.
We analyzed several self-reported factors that might contribute to weight gain in the UPI population (n=301). Obese subjects with psoriasis were less likely than nonobese subjects to engage in physical activity at least 2 to 3 times a week for more than 30 minutes at a time; ie, 43% of obese subjects compared with 59% of nonobese subjects reported engaging in physical activity during the previous month (OR, 0.51 [95% CI, 0.32-0.82]; P=.005). Furthermore, 32% of obese subjects compared with 14% of nonobese subjects stated that arthritis impeded physical activity (OR, 2.82 [95% CI, 1.61-5.05]; P =.001). Obese subjects were more likely than nonobese subjects to have overweight and obese family members; ie, 74% of obese subjects compared with 34% of nonobese subjects stated that their parents or siblings were overweight or obese while they were growing up (OR, 5.33 [95% CI, 3.18-8.95]; P=.001).
Body surface area covered with disease was used to determine whether obesity is associated with more severe disease. The 1998 NPF survey was limited to 4 categories of BSA (Յ2%, 3%-9%, 10%-20%, and Ͼ20%). For comparison, we scored mild disease as a BSA of 2% or less and severe disease as a BSA of greater than 20%. Obese subjects were less likely than nonobese subjects to present with mild disease (BSA Յ2%) in the UPI population, at 38% and 52%, respectively (OR, 0. Patients who received a diagnosis of psoriatic arthritis from a rheumatologist or who had signs and symptoms of psoriatic arthritis at examination were judged to have psoriatic arthritis. Of the subjects enrolled in the UPI, 26% had signs and symptoms that were most compatible with a diagnosis of psoriatic arthritis. This was very similar to the NPF patient-membership survey, where 31% of respondents complained of arthritis. To determine whether obesity plays a role in the onset of psoriatic arthritis, psoriasis patients with obesity in early life were compared with psoriasis patients without obesity in early life relative to the presence of psoriatic arthritis. Obesity at 18 41) did not increase the likelihood of arthritis within the UPI population. Again, obesity appears to be a consequence of and not a contributor to onset of this variant of psoriasis.
To determine whether obesity has an impact on the response to therapy in patients with plaque psoriasis, we compared the response and tolerance to systemic therapy in obese and nonobese patients in the UPI population. With respect to the clearing of psoriasis, no statistically significant difference in response to methotrexate, psoralen-UV-A, and topical corticosteroids was noted in obese vs nonobese groups. With respect to tolerating these therapies, no difference was noted in the obese and nonobese groups. However, when those treated with methotrexate underwent evaluation, we found that obese patients were more likely than nonobese patients to report that it was "no longer effective" (13% and 3%, respectively; OR, 5.21 [95% CI, 1.36-19.99]; P = .008).
Compared with the Utah population, there was a higher prevalence of smoking in the UPI population with psoriasis (37% vs 13%; PϽ.001) ( Table 3) . There was also a higher prevalence of smoking in the UPI population with psoriasis compared with the nonpsoriatic population attending dermatology clinics (37% vs 25%; PϽ.001).
In addition, there was a higher prevalence of smokers in the obese population of psoriasis patients at enrollment ( Table 4) . In contrast to most enrollees in the UPI, the cohort that smoked at enrollment did not have the strong family history of psoriasis (OR, 0.79 [95% CI, 0.55-1.12]; P = .19). We also observed no relationship between a family history of psoriasis and the occurrence of obesity and smoking. Smoking is more prevalent in obese psoriasis patients compared with obese individuals who smoke in the Utah population (35% vs 9%; PϽ.001) ( Table 4 ). When we questioned psoriasis patients who smoke about smoking and the onset of their psoriasis, 78% indicated that they began smoking before the onset of psoriasis, whereas 22% began smoking after the onset of psoriasis. We also learned that the smokers were more likely to engage in binge drinking of alcohol (defined by the BRFSS as drinking Ն5 drinks of any type of alcohol on a given day, Ն1 time in the preceding month); ie, 33% of the smokers compared with 12% of the nonsmokers had 5 or more drinks on a given day (OR, 3.71 [95% CI, 2.04-6.72]; P=.001). We conclude that smoking precedes the onset of psoriasis, in contrast to obesity; furthermore, subjects who smoke have a later onset of disease and a decreased probability of a family history of disease.
COMMENT
Relative to the Utah population, our cohort psoriasis patients had a higher prevalence of obesity. Our study supports previous observations on obesity in psoriasis. [37] [38] [39] [40] [41] One report cited that patients with psoriasis are 15% above the average body weight. 37 Another study reported that in a population of 159 200, women with psoriasis were more likely to be obese. 42 In our study, there was a greater prevalence of obesity in psoriasis patients relative to the general Utah population across all age groups. Our control survey of a nonpsoriatic population of more than 500 subjects showed that these subjects had a lower BMI than the general Utah population, validating the conclusion that our pso- riasis patients had a significantly increased BMI. We confirm that there is an obesity-psoriasis association in patients who attend our clinic and perhaps other clinics that focus on the care and management of psoriasis, giving the perception that psoriasis patients are overweight.
Based on the body image reported by patients at 18 years of age, at onset of psoriasis, and at enrollment, body weight did not increase until after the onset of psoriasis. We conclude that there is no association between obesity in early life and age at onset of psoriasis, ie, obesity does not appear to be one of the factors known to trigger the onset of disease. Conversely, psoriasis appears to have a causal effect on obesity, likely because of the profound adverse effect of psoriasis on an individual's physical, social, and mental well-being. [43] [44] [45] [46] Our study supports the probability that psoriasis plays a role in unhealthy behavior, eg, overeating, inactivity, and smoking. Although psoriasis is generally regarded as a non-lifethreatening condition, it appears to be strongly correlated with diseases that have important public health implications, eg, diabetes and hypertension. Few would doubt the benefit of weight loss on the comorbid conditions associated with the overweight state. Although it seems likely, it is not known whether weight loss would alter the clinical features and/or the response to treatment for psoriasis patients. Prospective studies are needed to determine whether weight control would positively modify this disease.
A concern is that a large number of patients in the UPI are smokers. We observed an increase in smoking among psoriasis patients compared with the general population, while controlling for age and sex. Our data confirm the association between cigarette smoking and psoriasis recently reported in a European population. 27 Naldi et al 27 have explored the impact of smoking on psoriasis in an Italian population. In a multicenter case-control study, they reported an increased risk of psoriasis among smokers and ex-smokers compared with subjects who never smoked. 28 It has been hypothesized that excess mortality is also related to alcohol intake coupled with smoking among psoriasis patients. 29 Poikolainen et al 29 found
that alcohol intake and smoking are major causes of excess mortality in psoriasis patients. In a 10-year prospective study involving psoriasis patients, Stern and Lange 47 noted no increase in cardiovascular mortality, which is contrary to reports of cerebrovascular and cardiovascular mortality being elevated in psoriasis. 48 Our data and most of the literature cause us to conclude that the prevalence of obesity, smoking, smoking by the obese population, and binge drinking in the smoking population within the UPI makes psoriasis a greater public health problem than previously thought. Studies to determine the validity of this assertion are warranted.
A limitation inherent in this study design is that we do not have prospective data to test for a causal relationship between obesity and psoriasis. Another limitation is the probability of selection bias inherent in the UPI and NPF populations. This bias is suggested, as obesity is more prevalent in psoriasis patients referred to our tertiary care center, which focuses on the care and management of psoriasis, than it was in psoriasis patients responding to the NPF survey and in our nonpsoriatic population.
Self-reported weight and height were used for analysis in the UPI, 1998 NPF patient member survey, BRFSS, and survey of the nonpsoriatic population. A high correlation between continuous measures of self-reported and measured weight and height has led investigators to infer that self-reporting of these variables is appropriate in epidemiological studies. One study reviewed data from 7455 adult participants of the Lipid Research Clinics Family Study (1975) (1976) (1977) (1978) for whom self-reported and measured height and weight were available. The sensitivity of the obese category when defined with self-reported weight and height was 74%, and the specificity was 99%. 49 In addition, the Hypertension Detection and Follow-up Program evaluated the accuracy of self-reported height and weight. In that study, weight was understated by 1.6% by men and 3.1% by women, whereas height was overstated by 1.3% by men and 0.6% by women. 50 As overweight individuals tend to underreport and those who are underweight or of short stature tend to overreport, studies investigating associations of disease with height and weight using self-reported measures will underestimate effects. 51 The BRFSS data and self-reported measurements have been assessed for reliability and validity. Specifically, measures determined to be of high reliability and validity include current smoking, blood pressure screening, height and weight (and therefore BMI), and demographic characteristics. 52 However, if patients in the UPI underreported weight, height, and smoking, then our estimates of the effects would be biased toward the null, so the true effects would be even greater.
Within the UPI, we have found that inverse psoriasis is more common in the obese population. Indeed, morbidly obese patients in the UPI trend toward inverse psoriasis. Our findings harmonize with the NPF patient survey, where inverse psoriasis was self-reported in 5% of nonobese, 11% of obese, and 13% of morbidly obese patients. We suspect that the milieu of intertriginous skin is favorable for the development of psoriasis. Regardless of mechanism, it is important to appreciate that psoriasis in the body folds of morbidly obese patients has the requisite features of inverse psoriasis that can be indistinguishable from intertrigo. For appropriate management, what appears to be psoriasis in body folds is likely not just candidiasis or intertigo. Many of our morbidly obese subjects do not have evidence of intertriginous psoriasis.
Our findings provide a significant contribution because of confirmatory data and new insights into psoriasis. We have confirmed the fact that an increased BMI is seen in psoriasis patients who have extensive disease. We have demonstrated that tobacco use is increased among psoriasis patients and that binge drinking is more likely among smokers with psoriasis. Our data have implications for the future burden of morbidity, mortality, and health care costs associated with psoriasis patients. Most concerning is the fact that the leading causes of death in the United States are tobacco use (435 000 deaths in 2000) and poor diet with physical inactivity (400 000 deaths in 2000). 53 It seems certain that the cost of providing care for psoriasis-when coupled with the increased frequency of obesity and smoking in patients attending clinics such as ours-will continue to increase. An effort to control obesity and smoking in psoriasis patients and an increased appreciation of the effects of these comorbidities are clearly needed.
